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(54) Receptacle for optical fibre connection, housing therefor and method of manufacturing the 
same 



(57) An optical receptacle includes a housing (11) 
having a base end and a nose end. From the base end 
of the housing (11) is fitted the first ferrule (40). A split 
sleeve (30) is provided in the housing (11). In the split 
sleeve (30) is fitted the second ferrule (52) of an optical 
fiber connector plug to be connected to the nose side of 
the housing so that the first and second ferrules are 
aligned with each other At the base end of the housing 
are provided first hook portions (15,16) for holding the 
first ferrule (40) while at the nose end are provided a 
fitting portion for fitting an optical fiber connector and 



second hook portions (17,18) for holding the optical fiber 
connector plug in the fitting position thereof. The hous- 
ing (11) includes an inner part (13) and an outer part 

(1 2) having fixed therein the inner part. The inner part 

(1 3) is composed of the first and second hook portions 
in integrally molded form. The outer part (12) holds the 
optical fiber connector plug and hold therein the inner 
part fixedly. The optical receptacle has a simplified 
structure without adverse affect on the function of the 
device, thus achieving smaller size and reduction in 
weight. 
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Description 

The present invention relates to an optical recepta- 
cle and a method for manufacturing the same. More par- 
ticularly, the present invention relates to an optical re- 
ceptacle which is applied advantageously to connecting 
parts between a. device having incorporated therein an 
input or output circuit, such as an ONU (optical network 
unit) module, and an optical fiber connector plug fitted 
to an outer optical cord as well as to a method for man- 
ufacturing the same. 

Optical connectors which are used for connecting 
optical fibers include I EC 1754-4 "Type SC Connector 
Family" prescribed in "JIS C-5973' (1 990). This connec- 
tor is generally called "SC-type optical fiber connector" 
and used widely in optical transmission systems. At their 
input and output portions for inputting and outputting op- 
tical signals, SC type optical fiber connectors couples 
detachably optical devices such as photo diodes (here- 
after, sometimes referred to as M PD") or laser diodes 
(hereafter, sometimes referred to as "LD") with optical 
fibers. Optical receptacles are optical components 
which connect the optical connectors with optical fiber 
connector plugs that are fitted on one hand to a device 
having input and output circuits for optical signals and 
on the other hand to an optical fiber connector plug. 

Fig. 1 shows schematically a conventional "SC-type 
optical receptacle". As shown in Fig. 1, a conventional 
optical receptacle 101 has an interface equivalent to an 
adapter in SC-type optical connectors. A housing 1 02 
includes a substrate 107, to which a precision sleeve 
103 is fixed, and a hook portion 104 and an outer shell 
1 06. From a terminal end of the housing 1 02 are inserted 
a lens 1 08 and an optical element 109 such as PD or LD. 

In the case of the above-described conventional op- 
tical receptacle, the lens 108 and the optical element 
1 09 are arranged coaxially with the center axis of the 
precision sleeve 1 03 so that the optical axis of an optical 
fiber is aligned to that of the element to which the optical 
fiber is to be connected. When a single mode optical 
fiber is used, not only high precision alignment with the 
precision sleeve 1 03, the optical element 1 09 and so on 
is required but also the precision sleeve 103 itself must 
be fabricated with high precision, thus increasing the 
manufacturing cost of the optical receptacle. 

On the other hand, it is sometimes the case that op- 
tical elements can be coupled with satisfactory working 
efficiency through fibers fitted to the optical elements in 
advance. In the case where an optical fiber is to be con- 
nected to an optical waveguide instead of an optical el- 
ement itself, it is difficult to attach an optical receptacle 
directly to an end surface of the optical waveguide. 

In order to connect a pig-tail. optical fiber, which is 
fitted to an optical circuit, to an optical cord detachably, 
it is advantageous to attach an optical connector to each 
optical fiber and connect the fibers through an adapter 
since this approach is most excellent in workability and 
gives good connection characteristics. 



As such an optical connector, there can be used 
widely the above-described SC-type optical fiber con- 
nectors. 

Fig. 2 is a partial cross sectional view showing a 
s conventional SC-type optical fiber connector. 

Fig. 3 is an exploded view of a conventional SC- 
type optical fiber connector adapter and a conventional 
SC-type optical fiber connector plug, corresponding to 
the part A shown in Fig. 2. 

As shown in Fig. 2, input and output portions of an 
optical module can be fabricated, for example, by at- 
taching, to a tip portion of an optical fiber pigtail, an SC- 
type optical fiber connector 202 and connecting the SC- 
type optical fiber connector 208 to an SC-type optical 
fiber adapter 203 which is fitted to a panel portion of the 
optical module (not shown), in this case, the SC-type 
optical fiber adapter 203 has two housings 204 within 
each of which a sleeve 205 and hooks 206 are provided. 
In the sleeve 205 which is fitted in the housing 204 is 
held a split sleeve 211 as shown in Fig. 3. The optical 
fiber connector 208 includes the coupling device 202 
one end of which can be fitted in the SC-type optical 
fiber adapter 203 and the other end thereof is inserted 
an outer shell 21 2. A ferrule 209 is pressed into the outer 
shell by a spring 21 3 which is supported by an inner shell 

214 over which a crimp ring 215 covers. The crimp ring 

215 together with an intervening ring 216 are contained 
in a boot 217, which is connected to the tension member 
and coating of an optical fiber cord 201 . The outer shell 
212, the ferrule 209, the spring 21 3 : the inner shell 214, 
the crimp ring 215, the ring 216 are coaxially aligned 
and contained within the inner cavity o1 the coupling de- 
vice 202. 

Connection to an optical fiber cable outside the op- 
tical module can be achieved by engaging the optical 
fiber connector plug 208 in the housing 204 such that 
the ferrule 209 is inserted in a split sleeve 211 and the 
housing 210 of the plug 208 to is clamped by the hooks 
206 so that the plug 208 is prevented from rearward 
movement and thus does not come out of the housing 
204. 

As described above, the SC-type optical fiber con- 
nector shown in Fig. 2 is of a dual engagement structure. 
More particularly, the ferrule 209 floats within the cavity 
of the plug housing 210. The plug housing 210 and the 
sleeve 205 engage with each other. On the other hand, 
the ferrule 209 and the split sleeve 211 engage with 
each other. The sleeve 205 and the split sleeve 211 en- 
gage with the respective counterparts independently of 
each other. Due to this dual engagement, the SC-type 
optical fiber connector is resistant to tension or bending 
urged to the optical cord from outside. If such an outer 
force is applied to the connector the connector is given 
substantially no adverse effect on its connecting char- 
acteristics. As shown'in Fig. 3, the conventional SC-type 
optical fiber adapter and the SC-type optical fiber con- 
nector plug together comprise thirteen (13) compo- 
nents. The SC-type optical fiber connector plug is pre- 
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scribed 

As is well known, SC-type optical fiber connectors 
are used under various conditions. For example, in 
some applications, the optical cord receives no outer 
force inside the optical module to which it is connected. 
Therefore, in such an environment where no outer force 
is urged, it is wasteful to use the above-described SC- 
type optical fiber connector. Much less, the use of SC- 
type optical fiber connectors is disadvantageous in view 
of production costs, space required for fitting it. 

An object of the present invention is to solve the 
above-described problems and provide an optical re- 
ceptacle which is of a simple structure and less expen- 
sive as well as a method for manufacturing such an op- 
tical receptacle. 

According to the first aspect, the present invention 
provides an optical receptacle which comprises: 

a housing having a base end and a nose end, the 
housing comprising an inner part and an outer part 
having fixed therein the inner part; 
a first ferrule fitted to the base end of the housing; 
wherein the inner part comprises: 

a sleeve for fitting with alignment to the first fer- 
rule and a second ferrule in an optical fiber con- 
nector to be connected to the nose end of the 
housing; 

first hook portions for holding the first ferrule 
provided at the base end of the housing; 
second hook portions for holding the optical fib- 
er connector plug at a fitting position of the op- 
tical fiber connector plug; 
the first and second hook portions being parts 
of an integral molded article. 

Here, the housing may comprise a fixing mecha- 
nism which fixes the inner part in position when the inner 
part is inlayed in the outer part. 

The housing may comprise a fixing mechanism 
which fixes the inner part in position when the inner part 
is inlayed in the outer part from a side where the first 
ferrule is positioned. 

The first ferrule may comprise a flange having an 
octagonal prism portion coaxial with the first ferrule and 
a tetragonal prism portion coaxial with the first ferrule 
continuing to the octagonal prism portion. 

The octagonal prism portion may engage with the 
first hook portions. 

The first hook portions may have respective claws; 

wherein the octagonal prism may have two parallel 
surfaces arranged along a longitudinal axis of the 
ferrule at a distance larger than a gap defined be- 
tween inner surfaces of the claws of the first hook 
portions; and 

wherein the tetragonal prism portion may have two 
parallel surfaces at a distance is smaller than the 



gap between the inner surfaces of the claws of the 
first hook portions and a diagonal line of the tetrago- 
nal prism portion has a length which is equal to or 
larger than the distance between the two parallel 
5 surfaces of the octagonal prism portion. 

The diagonal line of the octagonal prism portion 
may have a length such that the first ferrule is allowed 
to rotate in the inner part of the housing. 
io According to the second aspect, the present inven- 
tion provides a method for manufacturing an optical re- 
ceptacle as claimed in claim 1, which comprises the 
steps of: 

is providing an inner part having first hook portions 
and second hook portions as an integral molded ar- 
ticle; 

providing an outer part adapted lor holding the inner 
part therein; 

20 inserting the inner part in the outer part to form a 
housing; and 

fitting a first ferrule to a base end of the housing. 

Here, the inner part may be inserted in the outer 
25 part until a fixing mechanism provided in the housing 
fixes the inner part in position in the outer part. 

According to the third aspect, the present invention 
provides a housing for an optical receptacle, having a 
base end adapted for fitting a first ferrule and a nose 
30 end adapted for fitting an optica! fiber connector plug, 
the housing comprising: 

an inner part 

an outer part having fixed therein the inner part; 
35 wherein the inner part comprises: 

first hook portions for holding the first ferrule 
■ provided at the base end of the housing; 
second hook portions for holding the optical fib- 
40 er connector plug at a fitting position of the op- 

tical fiber connector plug; 
the first and second hook portions being parts 
of an integral molded article. 

45 Here, the housing may comprise a fixing mecha- 
nism which fixes the inner part in position when the inner 
part is inlayed in the outer part. 

The housing may comprise a fixing mechanism 
which fixes the inner part in position when the inner part 

50 is inlayed in the outer part from a side where the first 
ferrule is positioned. 

The fixing mechanism may fix the inner part in po- 
sition when the inner part is inlayed in the outer part from 
a side where the first ferrule is positioned. 

55 According to the fourth aspect, the present inven- 
tion provides a method for manufacturing a housing for 
an optica! receptacle as claimed in claim 1, comprising 
the steps of: 
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providing an inner part having first hook portions 
and second hook portions as an integral molded ar- 
ticle; 

providing an outer part adapted for holding the inner 
part therein; 

inserting the inner part in the outer part to form a 
housing. 

Here, the inner part may be inserted in the outer 
part until a fixing mechanism provided in the housing 
fixes the inner part in position in the outer part. 

The above and other objects, effects, features and 
advantages of the present invention will become more 
apparent from the following description of the embodi- 
ment thereof taken in conjunction with the accompany- 
ing drawings. 

Fig. 1 is a cross sectional view showing a conven- 
tional SC-type optical receptacle; 
Fig. 2 is a partial cross sectional view showing a 
conventional SC-type optical fiber connector; 
Fig. 3 is an exploded view showing a conventional 
SC-type optical adapter and a conventional SC- 
type optical fiber connector plug; 
Fig. 4 is a vertical cross sectional view showing an 
optical receptacle according to an embodiment of 
the present invention (I -I cross section in Fig. 6); 
Fig. 5 is a horizontal cross sectional view showing 
an optical receptacle according to an embodiment 
of the present invention (ll-ll cross section in Fig. 6); 
Fig. 6 is a left side view showing an optical recep- 
tacle; 

Fig. 7 is a right side view showing an optical recep- 
tacle; 

Fig. 8 A is a side cross sectional view showing an 

inner part of an optical receptacle according to an 

embodiment of the present invention; 

Fig. 8B is a side cross sectional view showing an 

outer part of an optical receptacle according to an 

embodiment of the present invention; 

Fig. 9 is a side view showing the first ferrule of an 

optical receptacle according to an embodiment of 

the present invention; 

Fig. 10 is a left end view of the first ferrule of an 
optical receptacle according to an embodiment of 
the present invention; 

Fig. 11 is a right end view of the first ferrule of an 
optical receptacle according to an embodiment of 
the present invention; 

Fig. 12 is a partial cross sectional view showing an 
optical fiber connector and inner and outer parts as 
well as the first ferrule, illustrating the manner of in 
which the optical receptacle of the present invention 
is used; 

Fig. 1 3 is a cross sectional view showing an optical 
receptacle with a ferrule being inserted therein ac- 
cording to an embodiment of the present invention; 
Fig. 1 4 is a right end view showing an optical recep- 



tacle according to a second embodiment of the 
present invention; 

Fig. 15 is a side view showing the first ferrule which 
is connected to an optical receptacle according to 
a second embodiment of the present invention; 
Fig. 16 is a right end view showing the first ferrule 
which is connected to an optical receptacle accord- 
ing to a second embodiment of the present inven- 
tion; 

Fig. 17 is a schematic perspective view showing an 
eight-element array optical receptacle according to 
a third embodiment of the present invention; and 
Fig. 18 is a cross sectional view showing inner and 
outer parts of an optical receptacle to be assem- 
bled, illustrating the step of manufacturing an opti- 
cal receptacle according to an embodiment of the 
present invention. 

According to the present invention, the housing in- 
lays the inner and outer parts therein to give a fixed 
structure so that no additional operation such as ultra- 
sonic welding or the like is needed upon assembling the 
housing. This simplifies assembling operation greatly. 

The inner part can be inserted into the outer part 
from the side where a terminal or base end of the first 
ferrule is positioned in the outer part (cf. Figs. 8A and 
SB) and inlayed and fixed in the outer part. As a result, 
even if undesirable tensile force is urged onto the optical 
fiber cable to which the first ferrule is attached, the in- 
layed portion of the inner part will not disengage from 
and come out of the outer part. 

Furthermore, the first ferrule has a flange of an oc- 
tagonal prism in shape coaxial with the axis of the first 
ferrule. The octagonal prism continues to a tetragonal 
prism coaxial with the axis of the first ferrule. The first 
hooks engage with the octagonal prism, two opposite 
parallel side surfaces of the octagonal prism are spaced 
apart from each other at a distance which is larger than 
the gap between the inner surfaces of the claws of the 
first hooks. The two opposite parallel side surfaces of 
the tetragonal prism are spaced apart from each other 
at a distance is smaller than the gap between the inner 
surfaces of the claws of the first hooks. Furthermore, 
The diagonal line has a length equal to or slightly greater 
than the distance between the parallel side surfaces of 
the octagonal prism: This construction allows the first 
ferrule to be released from the engagement with the in- 
ner part of the housing simply by being rotated by an 
angle of 45°. Therefore, the optical receptacle of the 
present invention can be handled without difficulty. 

The first ferrule held at the base portion of the hous- 
ing by the first hooks is fitted in a split sleeve while in 
the optical fiber connector plug connected to the hous- 
ing at its nose end, the second ferrule is fitted in the split 
sleeve so that it is aligned and held at the position of 
fitting by the second hooks. With this simple construc- 
tion: optical characteristics equivalent to those obtained 
with the conventional structure can be secured. 
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The first hooks for engaging with the first ferrule and 
the second hooks for engaging with the optical fiber con- 
nector plug are molded integrally (i.e., solidly or as one- 
piece) as an inner part so that the relationship between 
the positions of the first and second ferrules at the time 5 
of coupling can readily be maintained with high precision 
without high precision assembling operations. As a re- 
sult, a spring which has been conventionally required to 
press the first ferrule may be eliminated. Without 
springs, the first and second ferrules to be connected 
can firmly be pressed against each other so that the re- 
liability in connecting characteristics can be increased. 

According to the present invention, as shown in Fig. 
4, no diaphragm is needed between the flange 42 of the 
first ferrule and the split sleeve 30. In this case, the split 
sleeve can reach to the foot of the flange of the first fer- 
rule so that a shorter ferrule can be used, with the result 
that when ferrules are manufactured less grinding of the 
outer surfaces of the ferrule is required. Therefore, the 
optical receptacle can be manufactured at low cost. 

Furthermore, when the first ferrule is taken out of 
the optical receptacle of the present invention, the split 
sleeve is drawn out simultaneously so that less friction 
occurs between the first ferrule and the split sleeve. 
Therefore, inexpensive materials with low friction resist- 
ance such as glass and plastics can be put in practical 
use for the ferrule. 

Hereinafter, the present invention will be described 
in greater detail by embodiments with reference to the 
attached drawings. However, the present invention 
should not be construed as being limited thereto. 

EMBODIMENT 1 

The optical receptacle according to the first embod- 
iment of the present invention is designed to connect 
optical transmission components and for this purpose is 
attached to one of the components. As shown in Figs. 
4 and 5, an optical receptacle 10 includes a housing 11 , 
a split sleeve 30 and a ferrule 40 to one end of which 
the split sleeve 30 is connected. The housing 11 is ca- 
pable of containing the split sleeve 30 and a part of the 
ferrule 40. 

The housing 11 is in form and includes an outer part 
12 and an inner part 13 which is inserted into the outer 
part 12. At a terminal of the inner part 13 is provided a 
fitting portion 14 on whose inner surface a flange 42 of 
the first ferrule 40 fitted (Fig. 5). Above and below the 
fitting part 1 4 are arranged a pair of first hooks 1 5 having 
respective first claws 16 on the tips thereof. The first 
hooks 1 5 with the first claws 1 6 hold the flange 42 of the 
first ferrule 40 in position (Fig. 4). 

On the other hand, on the tip of the inner part 13 
which is opposite to the side where the first ferrule 40 is 
to be fitted, there is provided a pair of second hooks hav- 
ing respective second claws on the tips thereof. The 
hooks 17 with the respective claws 18 serve as engag- 
ing portions for holding an optical fiber connector 51 



(Fig. 12). 

On the top of the outer part 1 2 is formed a key way 
23 for holding the optical fiber connector 51 having a 
key 54 and receives the key 54 (Figs. 5 and 6). In the 
central portion of the outer part 12 is provided a fitting 
flange 19 formed of fitting holes 24 through which 
screws or the like fitting means are inserted to fix the 
housing to an optical module (not shown) in position 
(Figs. 4 and 6). 

On the inner surface of the inner part 13 a split 
sleeve 30 is fitted. In the split sleeve 30 are fitted on one 
hand the first ferrule 41 which is fitted from the side of 
the bottom end of the inner part 13, or from right to left 
in Fig. 4, and on the other hand the second ferrule 52 of 
the optical fiber connector plug 51 to be connected (Fig. 
1 2). Thus, the split sleeve 30 allow the first and second 
ferrules 40 and 52 to align in the axial direction (Fig. 12). 

The inner part 1 3 having the above-described struc- 
ture, which can be molded as an integral component, is 
inlayed in the outer part 12, which can be also molded 
as an integral part. Thus, the housing 11 is constructed. 

As shown in Fig. 8A, the inner part 13 has first pro- 
trusions 20 on its upper and lower surfaces while the 
outer part 12 has on its inner surface a second protru- 
sion 21 and a step 22. 

The inner part 13 is inserted into the outer part 12 
from the side of the base end of the housing 11 until the 
first protrusions 20 pass by the second protrusion 21 
against an inward force urged to the inner part 13 by a 
slightly constricted inner diameter of the cavity As soon 
as the first protrusions pass by the second protrusion 
21, a portion of the inner part 13 abuts the step 22 pro- 
vided on the inner surface of the outer part 1 2 and thus 
is fixed. 

At the step 22, the inner part 13 and the outer part 
1 2 contact each other along a sufficient are so that the 
inner part 13 will not come out of the outer part 12 if an 
excess or otherwise intolerable external force such as 
a tensile force is urged to the inner part 13. Therefore, 
there is no danger that the optical fiber connector plug 
51 together with the inner part 1 3 and the first ferrule 40 
is drawn out of the optical module to thereby break the 
device. 

The first hooks 1 5 and second hooks 1 7 are molded 
integrally as the inner part 13. This construction is ad- 
vantageous in that the relative positions of the first and 
second hooks can be set with higher precision and as- 
sembling operation is more simple as compared with the 
conventional method in which the both first and second 
hooks are fabricated separately and subsequently as- 
sembled as by ultrasonic welding. 

As shown in Figs. 9 to 11, the flange 42 of the first 
ferrule 40 is configured to a shape of a combination of 
an octagonal prism 43 coaxialiy connected to a tetrago- 
nal prism 44. As shown in Fig. 4, the distance between 
two opposing parallel surfaces of the tetragonal prism 
44 is made smaller than the distance between the sec- 
ond claws 1 6 themselves. As a result, when the first f er- 
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rule 40 is engaged with the housing 11, the hooks 15 
are closed, that is, come nearer to each other so that 
the claws 1 6 engage with the octagonal prism 43 to hold 
the ferrule 40 or prevent rearward movement of the fer- 
rule 40 which leads to detachment of the ferrule 40. 

Referring to Fig. 11 , it is assumed that the diagonal 
line of the tetragonal prism 44 has a length of L, while 
the distance between the parallel two surfaces of the 
octagonal prism is L 2 . When the length, L v of the diag- 
onal line of the tetragonal prism 44 is the same as or 
slightly larger than the distance, Lg, the opposite end 
points 45 and 46 of the diagonal line contact the inner 
surface of the first claws 1 6 when the ferrule 40 is rotated 
about its longitudinal axis at angles of 45° so that the 
distance between the opposing first claws 16 is made 
greater than the two parallel surfaces of the octagonal 
prism. As a result, the first ferrule 40 is released and can 
be readily put out of the inner part 13 of the optical re- 
ceptacle 10. In this case, if the first ferrule 40 is rotated 
under the conditions that the second ferrule 52 still con- 
tacts on its end surface the end surface of the first ferrule 
40, the end surface of the optical fiber in the f erru le tends 
to be damaged. Accordingly, when the second ferrule 
52 is to be taken out of the inner part 1 3, care must be 
taken to check to see if the optical fiber connector plug 
is disconnected from the optical receptacle of the 
present invention. 

Connection of optical transmission components to 
each other through the optical receptacle 10 according 
to the first embodiment of the present invention can be 
achieved by inserting the optical fiber connector plug 51 
into the optical receptacle 10 from its left hand side as 
seen in Fig. 1 2 so that the optical fiber 45 fitted to the 
first ferrule 40 and the optical fiber cable 53 fitted to the 
second ferrule 52 are aligned. 

EMBODIMENT 2 

This embodiment is the second embodiment of the 
optical receptacle of the present invention. 

Fig. 14 is an right end view showing an optical re- 
ceptacle according to the second embodiment of the 
present invention. Fig. 15 is the first ferrule according to 
the first embodiment of the present invention. Fig. 16 is 
a right end view showing the first ferrule shown in Fig. 
15. 

The optical receptacle according to this embodi- 
ment differ from that of the first embodiment of the 
present invention in the configuration of the flange. The 
first ferrule 40 in the present embodiment has a flange 
43a which engages with the first claws 1 6 and is of a 
tetragonal prism instead of the octagonal prism that is 
used in the first ferrule according to the first embodiment 
of the present invention as shown in Fig. 9. 

With this construction, the ferrule according to this 
embodiment of the present invention cannot rotate un- 
like the first ferrule according to the first embodiment of 
the present invention described above and, hence, the 



first ferrule with the tetragonal flange 43a cannot be tak- 
en out of the housing 11 by a mere operation, such as 
rotation about its longitudinal axis, of the first ferrule 40 
itself. For releasing the first ferrule 40, the flange 43a 
5 must be disengaged from the first claws 16 of the first 
hooks 1 5. This can be achieved by broadening the gap 
between the first claws 16 by a suitable means. In order 
to broaden the gap between the claws 16 to release the 
engagement of the ferrule 40 with the inner part 1 3, a 
jig in the form of a plate, for example can be inserted in 
the gap between one of the claws 16 and the tetragonal 
prism 44. The jig may be of any desired shape as far as 
it has two plate-like members such as the plates de- 
scribed above. Alternatively, commonly available tools 
such as tweezers may also be used for the disengage- 
ment of the ferrule from the inner part 1 3 of the optical 
receptacle according to this embodiment of the present 
invention. 

With the arrangement according to this embodi- 
ment, even if the optical fiber connector is not removed 
from the optical receptacle by negligence or for some 
other reasons, the first ferrule 40 never rotates around 
its longitudinal axis so that no erroneous or harmful op- 
eration can occur such that the end face of the optical 
fiber is damaged by rotation of the first ferrule 40 which 
contacts the end face of the optical fiber. 

EMBODIMENT 3 

FIG. 1 7 is a schematic perspective view showing an 
eight-component-array optical receptacle comprising 
eight receptacles according to the first embodiment of 
the present invention integrally assembled side by side. 
The configurations of the first and second ferrules are 
the same as those of the first and second ferrules in the 
optical receptacle according to the first or second em- 
bodiment of the present invention. The array housing 70 
is an integrally molded article comprising eight single 
housings integrally combined arranged in parallel side 
by side. 

In this case, the inner part 13 may be the same as 
that used in the optical receptacle 1 0 according to the 
first embodiment of the present invention. Accordingly, 
it is sufficient to change the configuration of only the out- 
er part that is simple in structure and inexpensive. 
Therefore, the optical receptacle according to this em- 
bodiment can be realized at low costs as compared with 
the case where the entire structure has to be newly pro- 
duced. 

Alternatively, eight-component-array optical recep- 
tacle may be realized as a compact article using as an 
optical fiber connector plug to be connected a high den- 
sity type SC connector plug 208a having a structure in 
which the plug is removed with a jig or removing tool 
after the coupling device is detached from the SC-type 
optical fiber connector plug. 



75 



20 



25 



30 



35 



40 



,45 



50 



6 



11 



EP 0 731 369 A2 



12 



EMBODIMENT 4 

This embodiment relates to the manufacture of the 
housing of the optical receptacle according to any one 
of EMBODIMENT 1 TO 3 above. 

Fig. 18 is a cross sectional view showing inner and 
outer parts of an optical receptacle to be assembled, il- 
lustrating the step of manufacturing the housing of an 
optical receptacle according to any one of the foregoing 
embodiments of the present invention. AS shown in Fig. 
18, the outer part 12 and the inner part 13 which are 
components of the housing 1 1 are separately prepared 
as integral molded articles, respectively. Then, the inner 
part 13 is inserted in the outer part 12 until the protru- 
sions 21 provided in the inner surface of the outer part 
12 engage with the protrusions 20 of the inner part 13 
so that the inner part 13 is held fixedly in the outer part 
12. The housing thus formed requires no further opera- 
tion such as ultrasonic welding for bonding these com- 
ponents before it is assembled with the same first ferrule 
used in the optical receptacle according to any one of 
the foregoing embodiments. 

The present invention has been described in detail 
with respect to an embodiment, and it will now be ap- 
parent from the foregoing to those skilled in the art that 
changes and modifications may be made without de- 
parting from the invention in its broader aspects, and it 
is the intention, therefore, in the appended claims to cov- 
er all such changes and modifications as fall within the 
true spirit of the invention. 



Claims 

1. An optical receptacle characterized by comprising: 

a housing having a base end and a nose end, 
said housing comprising an inner part and an 
outer part having fixed therein said inner part; 
a first ferrule fitted to the base end of said hous- 
ing; 

wherein said inner part comprises: 

a sleeve for fitting with alignment to said 
first ferrule and a second ferrule in an op- 
tical fiber connector to be connected to the 
nose end of said housing- 
first hook portions for holding said first fer- 
rule provided at the base end of said hous- 
ing; 

second hook portions for holding said op- 
tical fiber connector plug at a fitting position 
of said optical fiber connector plug; 
said first and second hook portions being 
parts of an integral molded article. 

2, The optical receptacle as claimed in claim 1 , char- 
acterized in that said housing comprises a fixing 



mechanism which fixes said inner part in position 
when said inner part is inlayed in said outer part. 

3. The optical receptacle as claimed in claim 1, char- 
s acterized in that said housing comprises a fixing 
mechanism which fixes said inner part in position 
when said inner part is inlayed in said outer part 
from a side where said first ferrule is positioned. 

10 4. The optical receptacle as claimed in claim 2, char- 
acterized in that said fixing mechanism fixes said 
inner part in position when said inner part is inlayed 
in said outer part from a side where said first ferrule 
is positioned. 

75 

5. The optical receptacle as claimed in claim 1 , char- 
acterized in that said first ferrule comprises a flange 
having an octagonal prism portion coaxial with said 
first ferrule and a tetragonal prism portion coaxial 

20 with said first ferrule continuing to said octagonal 
prism portion. 

6. The optical receptacle as claimed in claim 5, char- 
acterized in that said octagonal prism portion en- 

25 gages with said first hook portions. 

7. The optical receptacle as claimed in claim 6, char- 
acterized in that said first hook portions have re- 
spective claws; 

30 

wherein said octagonal prism has two parallel 
surfaces arranged along a longitudinal axis of 
said ferrule at a distance larger than a gap de- 
fined between inner surfaces of the claws of 
35 said first hook portions; and 

wherein said tetragonal prism portion has two 
parallel surfaces at a distance is smaller than 
the gap between the inner surfaces of the claws 
of said first hook portions and a diagonal line of 
40 said tetragonal prism portion has a length which 

is equal to or larger than the distance between 
the two parallel surfaces of said octagonal 
prism portion. 

45 8. The optical receptacle as claimed in claim 7, char- 
acterized in that the diagonal line of said octagonal 
prism portion has a length such that said first ferrule 
is allowed to rotate in said inner part of said housing. 

50 9. The optical receptacle as claimed in claim 2, char- 
acterized in that said first ferrule comprises a flange 
having an octagonal prism portion coaxial with said 
first ferrule and a tetragonal prism portion coaxial 
with said first ferrule continuing to said octagonal 
55 prism portion. 

10. The optical receptacle as claimed in claim 9, char- 
acterized in that said octagonal prism portion en- 



50 



55 



15 



35 



7 



13 



EP 0 731 369 A2 



14 



gages with said first hook portions. 

11. The optical receptacle as claimed in claim 10, char- 
acterized in that said first hook portions have re- 
spective claws; 5 

wherein said octagonal prism has two parallel 
surfaces arranged along a longitudinal axis of 
said ferrule at a distance larger than a gap de- 
fined between inner surfaces of the claws of 10 
said first hook portions; and 
wherein said tetragonal prism portion has two 
parallel surfaces at a distance is smaller than 
the gap between the inner surfaces of the claws 
of said first hook portions and a diagonal line of is 
said tetragonal prism portion has a length which 
is equal to or larger than the distance between 
the two parallel surfaces of said octagonal 
prism portion. 

20 

12. The optical receptacle as claimed in claim 11 , char- 
acterized in that the diagonal line of said octagonal 
prism portion has a length such that said first ferrule 
is allowed to rotate in said inner part of said housing. 

2S 

13. The optical receptacle as claimed in claim 3, char- 
acterized in that said first ferrule comprises a flange 
having an octagonal prism portion coaxial with said 
first ferrule and a tetragonal prism portion coaxial 
with said first ferrule continuing to said octagonal 30 
prism portion. 

14. The optical receptacle as claimed in claim 13, char- 
acterized in that said octagonal prism portion en- 
gages with said first hook portions. 35 

15. The optical receptacle as claimed in claim 14, char- 
. acterized in that said first hook portions have re- 
spective claws; 

40 

wherein said octagonal prism has two parallel 
surfaces arranged along a longitudinal axis of 
said ferrule at a distance larger than a gap de- 
fined between inner surfaces of the claws of 
said first hook portions; and 45 
wherein said tetragonal prism portion has two 
parallel surfaces at a distance is smaller than 
the gap between the inner surfaces of the claws 
of said first hook portions and a diagonal line of 
said tetragonal prism portion has a length which so 
is equal to or larger than the distance between 
the two parallel surfaces of said octagonal 
prism portion. 

16. The optical receptacle as claimed in claim 15, char- 55 
acterized in that the diagonal line of said octagonal 
prism portion has a length such that said first ferrule 

is allowed to rotate in said inner part of said housing. 



17. A method for manufacturing an optical receptacle 
characterized by comprising the steps of: 

providing an inner part having first hook por- 
tions and second hook portions as an integral 
molded article; 

providing an outer part adapted for holding said 
inner part therein; 

inserting said inner part in said outer part to 
form a housing; and 

fitting a first ferrule to a base end of said hous- 
ing. 

18. The method for manufacturing an optical receptacle 
as claimed in claim 1 , characterized in that said in- 
ner part is inserted in said outer part until a fixing 
mechanism provided in said housing fixes said in- 
ner part in position in said outer part. 

19. A housing for an optical receptacle : having a base 
end adapted for fitting a first ferrule and a nose end 
adapted for fitting an optical fiber connector plug, 
said housing characterized by comprising: 

an inner part 

an outer part having fixed therein said inner 
part; 

wherein said inner part comprises: 

first hook portions for holding said first fer- 
rule provided at the base end of said hous- 
ing; 

second hook portions for holding said op- 
tical fiber connector plug at a fitting position 
of said optical fiber connector plug; 
said first and second hook portions being 
parts of an integral molded article. 

20. The housing as claimed in claim 19, characterized 
in that said housing comprises a fixing mechanism 
which fixes said inner part in position when said in- 
ner part is inlayed in said outer part. 

21. The housing as claimed in claim 19, characterized 
in that said housing comprises a fixing mechanism 
which fixes said inner part in position when said in- 
ner part is inlayed in said outer part from a side 
where said first ferrule is positioned. 

22. The housing as claimed in claim 20, characterized 
in that said fixing mechanism fixes said inner part 
in position when said inner part is inlayed in said 
outer part from a side where said first ferrule is po- 
sitioned. 

23. A method for manufacturing a housing for an optical 
receptacle as claimed in claim 1 , characterized by 
comprising the steps of: 
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providing an inner part having first hook por- 
tions and second hook portions as an integral 
molded article; 

providing an outer part adapted for holding said 
inner part therein; s 
inserting said inner part in said outer part to 
form a housing. 

24. The method for manufacturing a housing for an op- 
tica! receptacle as claimed in claim 19, character- 10 
ized in that said inner part is inserted in said outer 
part until a fixing mechanism provided in said hous- 
ing fixes said inner part in position in said outer part. 
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fitting portion for fitting an optical fiber connector and 



second hook portions (17,18) for holding the optical fiber 
connector plug in the fitting position thereof. The hous- 
ing (11) includes an inner part (13) and an outer part 

(12) having fixed therein the inner part. The inner part 

(1 3) is composed of the first and second hook portions 
in integrally molded form. The outer part (12) holds the 
optical fiber connector plug and hold therein the inner 
part fixedly. The optical receptacle has a simplified 
structure without adverse affect on the function of the 
device, thus achieving smaller size and reduction in 
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